 [459][460][461] 
Colonoscopy is an important procedure in the diagnosis and in some cases treatment of large bowel disease. It offers the advantage of allowing direct visualisation of the mucosa combined with the ability to obtain tissue for histological assessment. Adequate visualisation of the bowel mucosa is necessary to improve the safety and diagnostic yield of colonoscopy.
Traditional bowel preparation methods involve whole gut irrigation with large volumes of electrolyte lavage solution (ELS), a solution based on polyethylene glycol and electrolytes, and light diet for 48 hours before examination. '-12 Though this is relatively well tolerated by adult patients, administration of ELS usually requires admission of the child into hospital. In many children administration using a nasogastric tube is necessary because of the large volumes involved. ' The ideal method of bowel preparation in the child should involve as little discomfort as possible, a minimum length of time in hospital, and few dietary restrictions. The purpose of this study was to determine the efficacy of such a regimen.
Patients and methods Thirty four children underwent colonoscopy between July 1993 and February 1994. Four patients were excluded because they did not receive the two day regimen of bisacodyl (Dulcolax). The remaining 30 patients ranging in age from 18 months to 15 years (mean (SD) age 8-9 (4 2) years) were entered into the study; the male to female ratio was 1 -5: 1.
Colonoscopy was carried out using Olympus paediatric endoscopes GIF-XQ 200 for children less than 3 years and PCF-20 for children more than 3 years of age. All procedures were performed in the morning under general anaesthesia after an overnight fast.
All children underwent a bowel preparation regimen before colonoscopy. Children 5 years and over were given bisacodyl tablets, 10 mg in the morning for two days before the day of the procedure. A Fletcher's phosphate enema (128 ml) was given on the morning of colonoscopy at least one hour before the procedure. Children less than 5 years old were given bisacodyl 5 mg each morning for two days and 64 ml of Fletcher's phosphate enema. All children were turned on their abdomen after administration of the phosphate enema to help prevent seepage of the-material prematurely. The children were maintained on an unrestricted diet at all times up until the overnight fast before general anaesthesia.
Before sedation, patients were interviewed with their parents. A questionnaire relating to the presence of symptoms experienced after oral bisacodyl and phosphate enema was completed by one of the authors (KA). Parameters assessed included the presence of abdominal pain, vomiting, or faecal soiling after bisacodyl. The adequacy of the bowel preparation in relation to the histological diagnosis is shown in table 2. Twelve children had ulcerative colitis or Crohn's colitis and preparation was judged as grade I in nine (75%). Bowel histology was normal in 14 patients. Thirteen (94%) of these had grade I bowel preparation; all four patients who had polyps had a grade I preparation.
The time interval between phosphate enema administration and the start of colonoscopy was noted in 24 out of 30 patients. In 21 of these patients in whom the bowel preparation was judged as grade I, the mean interval between enema administration and colonoscopy was 1 76 hours (1-3 hours). Three (12 5%) children who had grade II preparation had a mean interval of 1 5 hours (1-2 5 hours).
Discussion
Bowel cleansing using ELS has become a standard preparation providing effective colon cleansing in adult patients.1-7 A small number of studies in children have reported colonic cleansing using ELS but total cleansing of the colon is not consistently obtained. [8] [9] [10] [11] [12] The use of large volumes of ELS over a short period of time, in many instances via a nasogastric tube, makes hospital admission necessary on the night before colonoscopy especially in young children.12 Vomiting of the lavage solution occurs commonly and requires the coadministration of prokinetic agents.12
The combination of oral bisacodyl and a single phosphate enema provides an ideal and safe means of preparing the bowel for total colonoscopy in paediatric patients. Our study shows that this bowel preparation resulted in total cleansing of the colon in most patients. The method was well tolerated and safe. It has to be stressed that turning the child into the prone position after administration of the enema was an important feature of this method. The incidence of side effects was much less than that reported with the use of ELS.12 Retention of the phosphate enema was not encountered in any case, with bowel evacuation occurring within 15 minutes of administration. Hyperphosphataemia, hypocalcaemia, and rectal necrosis have been reported after repeated administration of phosphate enemas but not after administration of a single enema. [13] [14] [15] [16] [17] The passage of stool rather than clear fluid after the enema does not imply inadequate bowel cleansing.
Before the institution of intestinal lavage, bowel preparation generally consisted of fluid diets combined with purgatives. A standard method as described by Rossi included a clear liquid diet for 48 hours before the procedure. '8 Magnesium citrate was given on the morning of the day before the examination and senna (X-Prep) in the afternoon. A poor bowel preparation was described as 'unusual' with this regimen. A major advantage of the method reported here is the absence of any requirement for dietary restrictions in the days before colonoscopy. We believe that this makes the preparation much more acceptable to parents especially when the children concerned are very young. It was not possible to carry out a study to compare this method with intestinal lavage or purgatives because our nursing staff insisted that it would be unfair to the children in view of our excellent prior experience with this method.
This colonic preparation allows for the carrying out of colonoscopies as a day procedure on a consistent basis. The savings in cost compared with other methods of preparation are therefore significant. It is also likely that this method could be used very effectively for preparing the bowel for surgery in view of the success rate in achieving colonic cleansing. At present bowel preparation before surgery includes clear fluid and a purgative regimen as described above but also usually involves the administration of multiple enemas to the child. 18 We believe that paediatric surgeons should study the method reported here as it would be much less distressing to children and require fewer days in hospital.
We conclude that the combination of bisacodyl and phosphate enema provides an ideal method of preparing the bowel for total colonoscopy in the paediatric patient on an outpatient basis without the need to use large volumes of ELS or dietary restriction.
